The ex-dividend day returns are composed of the capital gains component and the dividends component. This study mainly examines the relationship between the 1997 abolition of the tax-credit and the ex-dividend day abnormal stock returns in the UK market (London Stock Exchange
Introduction
In July 1997 a major change in the tax arrangements relating to dividends was introduced by the British government. The government abolished the tax-credit on the net dividends received by pension funds and other tax exempt institutional shareholders. In his budget speech of 2 July 1997, Mr. Gordon Brown, the Chancellor of the Exchequer, stated:
" Pension Funds are tax-exempt and prior to the change they received a refund (tax credits) on their dividend incomes. The tax credits did, of course, reduce the tax revenues of the UK (United Kingdom) government as they effectively represented a refund to shareholders of part of companies' corporation tax. The 'imputation system' provided a tax advantage to the pension funds and other tax exempt shareholders which may have encouraged dividend payments at the expense of reinvested funds.
For any dividends paid on or after 2 July 1997, pension providers and most UK corporate shareholders (including authorised unit trusts) would no longer be entitled to payment of the related tax credit. The UK government also eliminated ACT (advance corporation tax) refunds for other zero-rate taxpayers starting in 1999. However, tax credits were to continue for charities and some other tax exempt institutions until 1999 when they were proposed to be gradually eliminated over a period of five years. Another government's proposal would reduce the rate of the tax credit for other preference is likely caused by the imputation system that provides a tax advantage to the tax exempt shareholders. This finding appears to suggest that the highest dividend yield securities are likely to be held by tax-exempt investors such as pension funds that were affected by the abolition of the tax credits on dividend.
shareholders from 20 percent to 10 percent in 1999. At the same time, the government proposed decreasing the corporate tax rate from 33 percent to 31 percent. Bond et al. (1995) claim that the imputation tax system had introduced some distortions that were likely to have some effect on the level of dividend payments by UK companies. Following the introduction of the imputation system in 1973, many companies responded by substantially increasing their dividends. Tax-exempt investors such as pension funds are the most influential stockholders in many UK companies and their tax preference for dividends may have instigated the higher dividend payments.
The 1997 abolition of the tax credit on dividend aimed to remove a perceived distortion in the tax system that encouraged the distribution of earnings as dividends rather than their retention for investment purposes. High dividend payouts may reduce the availability of a relatively low-cost internal source of funds, and this could decrease the level of investment expenditures. Hence, the UK government attempted to use the tax system to try to encourage lower dividends and larger reinvestment of corporate earnings. At the same time, the removal of the tax credit would substantially increase government's tax revenues.
Since institutional investors are relatively less taxed than individual investors, dividends induce ownership clientele effects. Tax exempt institutions such as pension funds and charities are the primary shareholders of dividend-paying firms. Allen et al. (2000) re-examined the importance of tax clienteles on a firm's dividend policy in light of the increasing number of tax-exempt institutional investor in the market. One reason for these institutions to hold dividend-paying shares is the restrictions such as 'prudent man rule' that make it more difficult for many institutions to buy shares with low dividends or no dividends. Companies are keen to attract institutional investors to their equity and institutional investors will become the corresponding marginal investors in such shares.
In the UK market, before the 1997 tax reform institutional investors benefited from a tax credit, thus further encouraging them to seek out high dividend payout firms to invest in. According to Allen et al. (2000) , institutional investors can use their block holdings to influence corporate decisions and increase or maintain the dividend payment in their favor. Since the tax-exempt investors are the most significant investors in many UK companies, their tax preference for dividends may have had an important impact on corporate dividend policy. Motivated by the theory of dividends developed by Allen et al. this examines the impact of the 1997 tax change on corporate dividend policy and by so doing is also able to assess the influence of the institutional investors.
In addition, the traditional differential taxation of dividends and capital gains has generated controversy with regard to valuation of the firm's equity and the setting of the firm's dividend policy. If corporate managers perceive investors to have tax-induced preferences that may influence the valuation of equity, then changes in the effective taxation of dividends and/or capital gains should affect corporate dividend policy. The 1997 abolition of tax-credit on dividends to taxexempt institutions provides a clear opportunity to test whether taxes affect corporate dividend policy.
The Taxation of Dividends in the United Kingdom (UK)
From 1973 to 1997 the UK government operated an imputation tax system of corporation tax under which some tax relief on dividend income was provided to all stockholders in recognition of corporation tax paid by the company. In effect, part of corporation tax counted as the basic rate of income tax on dividends paid to shareholders.
Under the imputation system, corporation tax is payable in two installments. The first payment, Advance Corporation Tax (ACT), is made soon after the companies pay their dividends and is based on the amount of the dividends paid. This is treated as income tax on the dividends paid, hence the recipients of the dividends receive a tax credit. The rate of ACT was set equal to basic rate of income tax from 1973, and then the lower band rate of income tax from 1994. For example, in 1998, advance corporation tax (ACT) was paid at a rate of 20 percent on the notional gross dividend received by a shareholder. The second payment of corporate tax, Mainstream Corporation Tax (MCT), is payable approximately 9 months after the end of the firm's accounting period. The company subtracts the ACT (the first payment) from its total corporation tax liability, and pays the difference in MCT.
Therefore, under the imputation system, the dividend comes with a tax credit. A basic rate tax payer in receipt of dividends is deemed to have paid the income tax due, i.e. the ACT counts as basic rate income tax paid. A higher tax rate payer is required to pay the difference between higher rate tax and basic rate tax (lower band rate from 1994) on all dividends received. Tax exempt shareholders receive a tax refund equal to the tax credit. The significant change in 1997 meant that some tax exempt shareholders would no longer receive this 'tax refund.' Table 1 shows the income tax rates in the UK from 1987. In 1988, the UK government abolished all rates of income tax above 40 percent, taking the top rate from 60 percent to 40 percent. Under the UK imputation system, the firm decides on a net dividend to be paid out to the shareholders. The firm pays ACT on a 'notional' gross dividend, and this counts as income tax paid by the shareholders. The gross dividend is simply the net dividend grossed up by the amount of ACT. The net dividend received by shareholders is accompanied with a tax credit from the government for the tax paid. Shareholders receive a net dividend plus a tax credit equal to the imputation rate times gross dividends. If the shareholder is a basic rate taxpayer the tax liability is fully cancelled out by the tax credit and no further tax is payable. A higher rate taxpayer needs to pay additional tax, equal to tax at the higher rate on the gross dividend less the tax credit. The net dividend income for shareholders, after all taxes, can be derived:
where t C and m are as in equation (1), and s = the imputation tax rate.
For basic rate tax payers, m= s, and net dividend income reduces to:
For tax exempt shareholders where m= 0, the net dividend income is:
The basic rate of income tax was cut from 30 percent to 29 percent in 1986, then to 27 percent in 1987 and to 25 percent in 1988. In 1993, the Conservative government cut the tax credit (ACT) from 25 percent to 20 percent. In 1997, the Labor government planned to reduce the tax credit rate from 20 percent to 10 percent starting in 1999, while abolishing it altogether with immediate effect for tax-exempt financial institutions and corporations. The government also reduced the top corporate tax rate to 31 percent in 1997. Table 2 compares the dividend income received by shareholders under the imputation tax system, and that which would be received under a classical system of corporate taxes. Suppose a company has £1,000 of pre-tax profits to be distributed as dividends.
Under the classical system, the net dividend income for shareholders is:
where t C = the rate of corporation tax and, m= the shareholder's rate of income tax.
Hence, the company pays corporation tax at the rate t C , and the remainder is paid in dividends on which the shareholder pays income tax on at the rate, m. In 1996, therefore, with a rate of corporation tax of 33 percent, taxexempt shareholders (e.g., pension funds) would receive net dividend income after all taxes of £670 [=£1,000* (1-0.33)*(1-0 percent)].
For a firm that has £1,000 to be devoted to dividends after corporation tax of 33 percent, it follows that the basic rate tax payer has net dividend income of £670, the higher rate taxpayer (m = 40 percent) has net dividend income of £502.50, and the tax exempt shareholder gets £837.5.
Net dividend incomes under the imputation and the classical systems are presented in Table 2 . The impact of the decrease in corporation tax to 31 percent, 1997, is also shown. The lower the rate of corporation tax, ceteris paribus, the greater the dividend income received by the shareholders. If we compare the dividend incomes under the two tax regimes, it can be seen that the dividend incomes under the imputation system are greater than the dividends under the classical system, essentially because the distributed profits (dividends) under the classical system are subject to double taxation (corporation tax plus income tax).
With corporation tax at 33 percent the firm in the example pays a net dividend of £670. Under the imputation system the notional gross dividend is £837.50. ACT is 20 percent of £837.50, equal to £167.50. We have the following definitions:
We have seen that a higher rate tax-payer is liable for more tax over and above the tax credit, and the tax exempt shareholder receives a refund equal to the tax credit. The higher rate taxpayer is liable to tax at 40 percent of the gross dividend of £837.50, which is £335. With a tax credit of £167.50 the shareholder must pay a further £167.50. This represents 25 percent of the net dividend of £670, so the effective rate of tax on the net dividend received is 25 percent for the higher rate (m = 40 percent) taxpayer. The tax exempt shareholder receives a refund of £167.50 so the effective rate of tax on net dividends received is -25 percent. The general formula for the effective rate of tax on the net dividend received can be derived as follow:
Under the imputation tax system, different types of stockholders may have different tax preferences for or against dividends. If a firm retains profits as an alternative to paying a dividend, this should be capitalised in share price. If this represents a capital gain for shareholders then it is taxable (when the gain is realized). The ques-
Effective tax rate on net dividend = (tax payable of gross dividend -tax credit)/net dividend = tion is whether shareholders have a tax preference for dividends or capital gains. Assuming the retained earnings are fully capitalised in share price, and is subject to capital gains tax, we can make a comparison as follows. The alternatives are to pay a net dividend or to retain this amount in the firm. If the rate of capital gains tax is z and stockholders have a capital gain of £1, then the after-tax amount received is (1-z). £1 of net dividend provides after tax income of (1-m)/(1-s). In this situation, shareholders should prefer dividends only if the value of after-tax dividend is greater than the value of after-tax capital gain, that is {(1-m)/ (1-s)}> (1-z). On the contrary, capital gains will be preferred to dividends if: (Chui et al. 1992) .
Assuming that the stockholder's effective rate of capital gain tax is zero (e.g., realization of capital gain is delayed indefinitely), we can compare the value of after-tax dividend or the ratio (1-m) /(1-s) with 1 (one). If the value of this ratio is larger than one, this indicates a tax incentive to receive dividends. Conversely, if the value of this ratio is less than one, this indicates a tax incentive to receive capital gains, or in other words, a value less than one indicates a tax preference against dividends. The ratio value of one indicates indifference between dividends or capital gains. Table 3 shows the value of the ratio (1-m)/(1-s) for three types of shareholders during the period [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] . From the three types of shareholders, it is clear that tax-exempt shareholders such as pension funds will have a strong preference for dividends since the value of the ratios were greater than one. Basic-rate stockholders would be indifferent over the period because the marginal rate of personal income tax on dividend income is set equal to the rate of imputation (m= s). On the other hand, the top-rate shareholders have a preference against dividend payments. It is interesting to note that table 3 shows the decline in the incentive to receive dividend income for tax-exempt stockholders. The value of the ratio for tax-exempt shareholders decreased from 1.43 in 1985 to 1 in 1997. The decrease in the basic rate of income tax has reduced the imputation rate, and hence lowered the value of the tax credit paid out to the tax-exempt shareholders, until it disappeared altogether in 1997. From July 1997, pension funds and most of the UK corporate shareholders (including authorized unit trusts) have been no longer be entitled to the payment of the related tax credit. Thus, the incentive to receive dividend for tax-exempt shareholders has declined significantly. Table 4 shows the effective rate of income tax on dividends received by shareholders under the imputation tax system before and after the 1997 abolition of tax credit on dividends. Before the abolition the effective rate is given by Equation (7). Following the abolition the tax-exempt institutions were treated, with respect to dividend income, in the same way as basic rate taxpayers, i.e. no tax refund and no further tax to pay, effective rate= 0 percent. The effective rate for higher rate taxpayers remained the same. Taxes on capital gains are not assumed to be zero, but the same as income tax rates which is the prevailing system in the UK. However, the effective rates on capital gains are likely to be lower than the income tax rate because capital gains are taxed only on realization, there are benefits from deferring the payment, and various allowances and indexation rules apply (Lasfer 1995) . For example, in 1999, each of a husband and wife 'living together' benefit from the annual capital gains exemption of £ 7,100 when shares are sold. A shareholder is also entitled to an indexation allowance, which provides protection from the effect of inflation.
As we can see the 1997 abolition of the tax credit has decreased the attractiveness of dividend income relative to capital gains for the group of 40 percent shareholders whose dividend incomes were not taxed. These shareholders, most notably the pension funds, experienced a sharp increase in their effective tax rates on net dividends received, i.e. from -25 percent to zero. However, this significant tax change will not necessarily induce those shareholders to shift their preferences from dividends toward capital gains since the tax preference ratio {(1-m)/(1-s)} is equal to one. Thus, they should now be indifferent between capital gains and dividends.
The Objective of the Study
Under market imperfections, the study of corporate dividend policy has long been the subject of theoretical and empirical research. Any change in an imperfection may lead to a shift in the market equilibrium, and this provides an opportunity to test equilibrium theories. One such event is the 1997 abolition of the tax-credit on dividends for tax exempt shareholders such as pension funds. Through the abolition of tax credit paid to pension funds and companies, combined with a decrease in the corporate tax burden from 33 percent to 31 percent in 1997, the United Kingdom government attempted to use the tax system to encourage lower dividends and higher reinvestment. The 1997 abolition of the tax credit on dividends, therefore presents a changing tax scenario in which theories of dividend can be tested empirically. The objective of this research is to examine the impact of the 1997 abolition of the dividend tax credit on ex-dividend day abnormal stock returns.
The Literature Review
If a share is purchased on the day before the ex-dividend day (the last cum-dividend day), the buyer will receive the dividend on the payment day. However, if the share is purchased on the ex-dividend day, the buyer will not receive the dividend. Therefore, the ex-dividend price should be lower than the cum-dividend price to reflect the lost dividend. In prefect capital markets, the share-price drop should equal the dividend per share.
The theoretical analysis of share price behavior around the ex-dividend day compares the expected share-price drop to the dividend per share. A shareprice drop may provides arbitrage profit for buying (selling) on the cum-dividend day and selling (buying) on the ex-dividend day. Since investors are interested in after-tax returns, differential taxation of dividends and capital gains should affect the analysis.
If a shareholder were to sell her share before it goes ex-dividend, she would receive P cum (price before the share goes ex-dividend) minus the tax on any capital gain [z(P ]. Elton and Gruber (1970) show that under the classical system, stockholders are indifferent between buying or selling stocks before or after the ex-dividend day if these two days' after-tax returns are equal:
where: P cum = price of a share before it goes ex-dividend P o = original purchase price P ex = price of a share after it goes exdividend z = the capital gain tax rate m = the marginal tax rate on dividend income d = the amount of dividend Elton and Gruber point out that when there is a tax penalty on dividends (m > z), the share price drop (P cum -P ex ) on the ex-day is less than the dividend amount (d). In this case, the observed ex-day returns are abnormally positive. Consider an individual investor who faces tax rates on capital gains of z and on dividend incomes of m, where m > z. If we assume that transaction costs are zero, the ex-day return (before tax) of the investor for a strategy of buying cum-dividend and selling ex-dividend is:
and this return will be positive if the price decline (P cum -P ex ) on ex-dividend day is less than the amount of the dividend (d ), or after-tax returns is:
This result shows that the observed ex-day returns are positive since the tax rate on dividend incomes (m) is greater than the tax rate on capital gains (z).
Lasfer (1995) develops a model based on study by Elton and Gruber above, and relates ex-dividend day returns to differential taxation of capital gains and dividends in the UK. Under the UK imputation system, his model is as follows:
where d is the dividend net of the tax credit deducted at company level at rate s.
Rearranging equation (11) above, we get the ex-dividend day drop-off ratio (DoR ex ):
The indifference equation (11) can also be arranged to yield ex-dividend day return (R ex ); buying a share before it goes ex-dividend and selling it after the ex-dividend day: 
In a rational market, the fall in price on the ex-dividend day should reflect the value of dividend vis-à-vis capital gain to the stockholders. Since dividends and capital gains are taxable at different rates, the relative tax rate on these two types of income affect the decision. The terms on the right-hand side of equations (12) and (13) above reflect the tax differential between capital gains and dividends. Under the tax hypothesis, ex-dividend day returns are negatively correlated with the capital gain tax rate (z) and the tax credit (s), but positively related to dividend yield (d/P cum ) and the personal income tax rate (m). In this situation, for a taxexempt shareholder, such as a pension fund, whose marginal income tax rate and capital gain tax are equal to zero (m = z = 0), the drop-off ratio will be higher than one and the ex-dividend day returns will be negative.
Many of the ex-dividend day share price behavior studies consider tax reforms during a sample period. Lasfer (1995) examined share price behavior on ex-dividend days before and after tax reform of 1988 in the United Kingdom. The introduction of the 1988 Income and Corporation Taxes Act reduced substantially the tax differential between capital gains and dividends in the UK. He finds that in the pre-1988 period, ex-dividend day returns were positive and significant while in the post-1988 period, ex-dividend day returns were negative and insignificant. He concludes that exdividend day share prices were affected by taxes but not by short-term trading.
Bell and Jenkinson (2002) analyze the ex-day share prices behavior before and after the Finance Act 1997 in the United Kingdom. The main effect of this tax reform was to abolish the right of pension fund to be repaid the tax credit on dividend paid on or after 2 July 1997. The pension funds experienced 20 percent drop in the value of their net dividend income on UK equities. They tested the hypothesis that price-drop-to-dividend ratio (DOR) declined significantly after the Finance Act 1997 since the pension funds were the marginal investors in the UK equities and dividend taxes affected equities values. To test this hypothesis, they compared estimated drop-off ratios before and after the Finance Act 1997 using the following regression model:
(1 -m) d 
where: P c = the cum-dividend price of a share (before it goes ex-dividend) P ex = price of a share after it goes exdividend D = the dividend per share  = error terms
The drop-off ratios are estimated as the slope coefficient in the regression model. The tax-induced change is incorporated in this model by using an interactive zero-one dummy (Post Finance Act 1997) for whether or not the observation declines during the Post FA 97 periods. The null hypothesis of  FA = 0 is tested against the alternative hypothesis of  FA < 0. If the null hypothesis is rejected, this result indicates that the drop-off ratios changed following the Finance Act 1997. Bell and Jenkinson find significant changes in price-drop-to-dividend ratio (DOR), especially for high dividend yield firms. Before the Finance Act 1997 (FA97), there was a strong preference of pension funds for dividend income. The reductions in average DORs of 13 percent to 28 percent provides strong evidence that pension funds were the effective marginal investors for highyielding firms, and that taxation influences the valuation of firms.
The Hypothesis
The 1997 abolition of the tax credit has important implications for the analysis of ex-dividend day returns. The substantial increase in the effective rate of tax on dividends received by tax-exempt institutional investors, from -25 percent to zero, provides an ideal opportunity to examine ex-dividend day stock returns behavior.
The ex-dividend day return (R ex ) from a strategy of buying a share before it goes ex-dividend and selling it after the ex-dividend day is composed of a dividends component and a capital gain (loss) component. The equation is:
Alternatively, the rate of return on the ex-dividend day can be written as follows: DOR is defined as the 'drop-off ratio,' the ratio of the fall in price to the dividend paid. Hence: Elton and Gruber (1970) show that under the classical system, the price-drop-to-dividend ratio (DOR) is expected to equal the relative tax differential between dividend and capital gain, where m and z are the marginal tax rate on dividend income and the capital gain tax rate, respectively: Lasfer (1995) develops a model based on study by Elton and Gruber above and under the UK imputation system, the price-drop-to-dividend ratio is as follows:
where s is the rate of imputation credit.
As discussed earlier, the main impact of the 1997 dividend tax change was to remove the ability of tax-exempt investors such as pension funds to reclaim tax credit, thereby decreasing their dividend income by 20 percent. Before the 1997 abolition of tax credit (s= 0.20), if ex-dividend day share price behavior were solely influenced by the tax preference of taxexempt shareholders (marginal income tax rate and capital gain tax are equal to zero or m= z= 0), the drop-off ratio would be equal to 1.25. Following the 1997 abolition of tax credit (s= 0), the drop-off ratio would be expected to fall by 20 percent. Therefore, if pricedrop-to-dividend ratios after the abolition were lower than before the abolition, then the ex-dividend day returns should have increased following the 1997 abolition of the tax credit.
By comparing abnormal returns on the ex-dividend days in the pre-and post-abolition periods, we can investigate the effect of the 1997 tax change on the ex-dividend day abnormal returns. The hypothesis to be tested is as follows:
The 1997 abolition of the tax credit on dividends had no effect on exdividend day abnormal returns.
Data and Methodology

Data
Data on ex-dividend dates, dividend per share, share prices, dividend yield, market value of equity and market index were collected to test the impact of the 1997 abolition of taxcredits on the ex-dividend day abnormal returns. These data was obtained from the London Stock Exchange (Datastream International and Extel -UK Annual Financial News Summary) over the sample period of this study (1/ 1/1995 to 31/12/1999). All cash dividend distributions were collected in the form of interim and final dividends.
The main selection criterion is that there should be at least 5 days between the ex-dividend day and other announcement days such as earnings, stock splits and right issues. The reason for this is that the ex-dividend abnormal returns should not be contaminated by other announcement effects, a concern first raised by Miller and Scholes (1982) . sample observations were chosen from actively traded shares to reduce the thin trading problems. Infrequently traded shares have the potential for resulting in biased estimates of abnormal returns, and consequently unspecified tests statistics in the event study (Strong 1992) . A sample of 1,042 observations was selected in this study.
It is recognized that this data set has encountered some limitations. Since ownership data is very difficult to obtain, the sample firms may not represent institution portfolio holdings, which provide important link to connect the empirical results to institutional investors such as pension funds.
Furthermore, even though the number of observations (1,042) was large, this came from 105 FT All Share companies, thus the size of sample firms was not huge. One problem when dealing with stock prices is volatility within the sample firms, and normally this is exacerbated when the data sample is not large. To investigate the ex-dividend share price behavior in relation to the actual dividend, this sample was extended to 169 companies with 1,440 observations. This study realizes that share prices are very volatile and the variance of the average price drop is therefore large. The mean is significantly affected by several outliers in the sample. In order to measure the average price drop correctly, this study deleted these extreme value from the observations. Due to the extreme values, sixty (60) ex-dividend day events were deleted. Moreover, since this study examines the behavior of share prices on ex-dividend day, zero-price-change observations were excluded from the sample, and a further 34 ex-dividend day events were eliminated. Eventually the final sample of 1,346 ex-dividend day observations were used in the analysis of price-drop to dividend ratios.
Methodology
In order to examine the effect of the 1997 abolition of tax credits on the behavior of share prices on the exdividend days, this study analyses abnormal returns on ex-dividend days over the period from 1 January 1995 to 31 December 1999. The market model is used to measure abnormal returns. To obtain coefficients of the market model, security returns are regressed against FT All Shares Index (-200: -41) using trading days relative to exdividend days. The rationale for using a large number of observations (160 days) is to minimize the impact of company specific events such as earnings or right issue announcement on the parameter estimates.
The market model equation is as follows: Finally, this study will conduct a test on whether the 1997 abolition of tax credit on dividend has changed the ex-dividend day returns behavior. To examine whether the 1997 abolition of the tax credit on dividends had no effect on ex-dividend day abnormal returns, the two-tailed statistical test is appropriate. To test for differences in ex-day abnormal returns between two samples, the standardized abnormal returns (SAR and there is a significant difference between the preand post-abolition mean ex-dividend day returns. This would imply that the ex-dividend day returns changed following the 1997 abolition of tax credit on dividend or in other words, exdividend day abnormal returns were affected by the abolition of tax credit on dividends.
Empirical Tests and Results
This empirical study tests of the significance of the mean ex-day abnormal returns over the pre-and postabolition periods. The pre-abolition period includes the 2.5 years before the abolition of tax credits on dividend (1/1/1995 to 1/7/ 1997) and the postabolition includes the 2.5 years after the abolition ( 2/7/1997 to 31/12/1999).
Ex-day abnormal returns (AR j ,ex ) and standard deviation of the residuals (market model) are used to compute the standardized abnormal returns (SAR). These standardized abnormal returns are aggregated as in Patell (1976) to construct Z-scores. To examine the significance of the mean exday abnormal returns, a two-tailed statistical test is used since the null hypothesis of AR The difference in ex-day abnormal returns between pre-and postabolition periods is also examined. The two-sample mean test is employed on the standardized abnormal returns to test whether the abnormal returns on ex-dividend day (AR ex ) were affected by the 1997 abolition of tax credits on dividend. Since the null hypothesis of AR for all quintiles over the pre-abolition periods is an insignificant 1.6850 and that for the post-abolition periods AR is insignificant at -1.5599. These results appear to indicate that the 1997 abolition of tax credits resulted in lower ex-day abnormal returns in the postabolition periods. To investigate whether the ex-day abnormal returns changed following the 1997 abolition of tax credits, this study conducts comparison tests.
The results of comparison test between two sample periods are presented in Table 6 . The comparison of ex-day abnormal returns between preand post-abolition periods shows that ex-day returns declined significantly following the 1997 abolition of tax credits (t-value= 2.0431). Thus the hypothesis that ex-dividend day abnormal returns did not change following the 1997 abolition of tax credit can be rejected at the 5 percent significance level. In other words, the exdividend day returns were affected by the 1997 tax reform. Through the abolition of tax credit paid to pension funds and companies in 1997, the United Kingdom government attempted to use the tax system to encourage lower dividends and the exday returns declined following the new regulation.
To provide further evidence on the ex-day abnormal returns, Table 7 reports test results for individual years from 1995 to 1999. These results show that the Z-scores for 1995, 1996, 1997 and 1998 are insignificant. The 1999 AR, -0.3179 percent, is the only significant result with Z-score -2.2877. The two-sample tests presented in Table 6 also indicate that the 1999 AR is significantly less than the 1995, the 1996 and 1997 AR. This evidence shows that the ex-day abnormal returns declined following the abolition of tax credits on dividend.
The decline in the ex-day abnormal returns (AR) for the post-abolition periods seems to be driven primarily by the highest dividend yield quintile. Table 5 shows that the mean AR for quintile 5, 0.1091 percent, is insignificantly positive (Z-score = 0.8605) during pre-abolition periods and it drops to -0.7174 percent (significantly negative with Z-score= -2.9678) over the post-abolition periods. This result appears to suggest that the highest dividend yield securities are likely to be held by tax-exempt investors such as pension funds that were affected by the 1997 abolition of the tax credits on dividend. This decline can be expected to describe the decline for the aggregate results of post-abolition periods.
Further investigation of the exdividend share price behavior in relation to the actual dividend paid may provide additional evidence to the earlier findings reported above. This is best done using Elton and Gruber's (1970) drop off ratios techniques. The analysis of share price movement around the ex-dividend day compares the share-price drop to the dividend per share. As described earlier, the rate of return on the ex-dividend day is composed of a dividends component and a capital gain (loss) component. The equation is: The ex-dividend day drop-off ratios were computed before and after the 1997 abolition of tax credit on dividend. If price-drop-to-dividend ratios after the abolition were greater than before the abolition, then the ex-dividend day returns should have declined following the 1997 abolition of the tax credit.
This study is aware that share prices are very volatile and the variance of the average price drop is therefore large. The mean is significantly affected by several outliers in the sample. In order to measure the average price drop correctly, this study deleted these extreme value from the observations. As mentioned earlier, the initial sample was 1,042 observations from 105 companies. This was extended to 169 companies with 1,440 observations. Due to the extreme values, sixty (60) ex-dividend day events were deleted. Moreover, since this study examines the behavior of share prices on ex-dividend day, zero-pricechange observations were excluded from the sample, and a further 34 exdividend day events were eliminated. Eventually the final sample of 1,346 ex-dividend day observations were used in this analysis. Table 8 presents the average exdividend day drop-off ratios for the pre-and post-abolition periods. The results by dividend yield quintiles are also provided for the pre-and postabolition.
The mean ex-dividend day dropoff ratios (DOR) for all quintiles over the pre-abolition periods is 0.519 and over the post-abolition periods is 0.574. The comparison of price-drop to dividend ratios between pre-and post-abolition periods shows that drop-off ratios increased following the 1997 abolition of tax credits. The mean drop-off ratios for dividend yield group 1,2,3,4 and 5 increased, respectively, from 0. 665, 0.516, 0.467, 0.483, and 0.491 in the pre-abolition period to 0.761, 0.567, 0.533, 0.505 and 0.575 in the post-abolition period. These results appear to indicate that the 1997 abolition of tax credits resulted in greater drop off ratios in the post-abolition periods.
To investigate whether the ex-day drop off ratios changed following the 1997 abolition of tax credits, this study conducts comparison tests. The results of comparison test between two sample periods are presented in Table 9 .
The comparison tests of ex-day drop-off ratios between pre-and postabolition periods shows that drop-off ratios for all dividend yield groups increased significantly after the 1997 abolition of tax credits (t-value= 2.183). The increase in the ex-day DOR for the post-abolition periods seems to be driven primarily by the highest dividend yield quintile. Table 9 shows that the mean DOR for quintile 5 is 0.491 during pre-abolition periods and it increases significantly to 0.575 over the post-abolition periods with t-value of 2.074. This evidence is consistent with the previous findings that the 1997 abolition of tax credit on dividend resulted in lower ex-dividend day returns in the post-abolition periods than they were in the pre-abolition periods. Thus, the decrease on ex-day abnormal returns was further supported by a significant increase in the average price-drop to dividend ratios.
Summary and Conclusions
This study investigates the effect of the 1997 abolition of tax credit on the ex-day abnormal returns because the new tax regulation has an important implication for the analysis of exdividend returns. Since investors such as pension funds and other tax-exempt institutions are no longer entitled to the payment of tax credits, the effective rate of income tax increased significantly. Consequently, the amount of dividend received by tax-exempt investors declined considerably, ceteris paribus, then the ex-day abnormal returns were expected to decline.
To test whether the ex-day abnormal returns changed following the 1997 abolition of tax credits, this study uses 1042 LSE ex-day observations over the pre-abolition periods (1/1/1995 -1/7/1997) and the post-abolition periods (2/7/1997-31/12/1999). The exday AR declined from 0.0580 percent during the pre-abolition periods to -0.1459 percent during the post-abolition periods. This decline in abnormal returns is confirmed by the median AR of 0.0299 percent over the pre-abolition periods, declining to -0.0915 percent during the post-abolition periods, and by the percentage of positive AR declining from 50.65 percent to 46.52 percent. The result of comparison test between pre-and post abolition periods shows that the ex-day abnormal returns declined significantly with a tvalue of 2.0431. From these results, it would appear that the ex-dividend day abnormal returns changed following the 1997 abolition of tax credits on dividend. This decrease in the ex-day abnormal returns was further supported by a significant increase in the average price-drop to dividend ratios. The average ex-day drop-off ratios (DOR) for all dividend yield groups increased significantly from 0.519 in the preabolition period to 0.574 in the postabolition period with t-value of 2.183.
The decline in the ex-day AR for the post-abolition periods seems to be driven primarily by quintile 5 (the highest dividend yield quintile). Quintile 5 exhibits strong dividend preference and this preference is likely caused by the imputation system that provides a tax advantage to the pension funds and other tax exempt shareholders. Statistical results show that the mean AR for quintile 5, 0.1091 percent, is insignificantly positive (Z-score = 0.8605) during pre-abolition periods and it drops to -0.7174 percent (significantly negative with Z-score= -2.9678) over the post-abolition periods. This result appears to suggest that the highest dividend yield securities are likely to be held by tax-exempt investors such as pension funds that were affected by the 1997 abolition of the tax credits on dividend.
This study recognizes that it encounteres some limitations. Firstly, since ownership data is very difficult to obtain, the sample firms may not represent institution portfolio holdings, which provide important link to connect the empirical results to institutional investors such as pension funds. Secondly, even though the number of observations was large, this came from 105 companies, thus the size of sample firms was not huge. One problem when dealing with stock prices is volatility within the sample firms, and normally this is exacerbated when the data sample is not large. Thus, these factors may reduce the strength of the findings of this empirical study.
